Helix 8 of the viral chemokine receptor ORF74 directs chemokine binding.
The constitutively active G-protein-coupled receptor and viral oncogene ORF74, encoded by Kaposi sarcoma-associated herpesvirus (human herpesvirus 8), binds a broad range of chemokines, including CXCL1 (agonist), CXCL8 (neutral ligand), and CXCL10 (inverse agonist). Although chemokines interact with the extracellular N terminus and loops of the receptor, we demonstrate that helix 8 (Hx8) in the intracellular carboxyl tail (C-tail) of ORF74 directs chemokine binding. Partial deletion of the C-tail resulted in a phenotype with reduced constitutive activity but intact regulation by ligands. Complete deletion of the C-tail, including Hx8, resulted in an inactive phenotype that lacks CXCL8 binding sites and has an increased number of binding sites for CXCL10. Similar effects were obtained with the single R7.61(322)W or Q7.62(323)P mutations in Hx8. We propose that the conserved charged or polar side chain at position 7.61 has a specific role in stabilizing the end of transmembrane domain 7 (TM7). Disruption of Hx8 by deletion or mutation distorts an H-bonding network, involving highly conserved amino acids within TM2, TM7, and Hx8, that is crucial for positioning of the TM domains, coupling to Galphaq, and CXCL8 binding. Thus, Hx8 appears to exert a key role in receptor stabilization through the conserved residue R7.61, directing the ligand binding profile of ORF74 and likely also that of other class A G-protein-coupled receptors.